Phosphoproteomic investigation of a solvent producing bacterium Clostridium acetobutylicum.
In this study, we employed TiO₂ enrichment and high accuracy liquid chromatography-mass spectrometry-mass spectrometry to identify the phosphoproteome of Clostridium acetobutyicum ATCC824 in acidogenesis and solventogenesis. As many as 82 phosphopeptides in 61 proteins, with 107 phosphorylated sites on serine, threonine, or tyrosine, were identified with high confidence. We detected 52 phosphopeptides from 44 proteins in acidogenesis and 70 phosphopeptides from 51 proteins in solventogenesis, respectively. Bioinformatic analysis revealed most of the phosphoproteins located in cytoplasm and participated in carbon metabolism. Based on comparison between the two stages, we found 27 stage-specific phosphorylated proteins (10 in acidogenesis and 17 in solventogenesis), some of which were solvent production-related enzymes and metabolic regulators, showed significantly different phosphorylated status. Further analysis indicated that protein phosphorylation could be involved in the shift of stages or in solvent production pathway directly. Comparison against several other organisms revealed the evolutionary diversity among them on phosphorylation level in spite of their high homology on protein sequence level.